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Information on all conditions listed 
on the death certificate can provide 
a more complete picture o f comor­
bidity at the time o f death. This 
analysis shows that:
• On average about three causes are 
listed on the death certificates o f 
older decedents.
• Heart disease and cancer, the lead­
ing underlying causes o f death are 
also the most prevalent when all 
causes on the death certificate are 
considered.
• O f the major causes, diabetes, 
septicemia, and pneumonia are two 
to three times as likely to be listed 
as associated than as underlying 
causes; by contrast, cancer is most 
often reported as underlying cause 
o f death.
• Certain conditions are reported to­
gether on the same death certificate 
more often than would be expected 
i f  they were unrelated; for example 
diabetes and ischemic heart dis­
ease, and Alzheimer’s disease and 
pneumonia.
M u l t i p l e  C a u s e s  o f  D e a t h  
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By Yelena Gorina, M .S., M.P.H., and Harold Lentzner, Ph.D.
Overview
W h at is know n about the  nature o f  fatal d iseases and injuries 
is based  largely upon the trad ition  o f  identifying a  single con­
d ition  p resen t at death  as the underly ing  cause. A s stated on 
the U.S. S tandard C ertificate o f  D eath, the underly ing  cause 
is considered  to  be the disease o r in jury  th a t initiated  events 
resulting in  death (http://www.cdc.gov/nchs/data/dvs/DEATH11- 
03final-ACC.pdf).
In m any cases there is little question  regarding the cause tha t 
initiated  the events resulting  in death. F o r exam ple, an ind i­
vidual m ay die from  a  genetic  d isorder such as cystic fibrosis 
o r from  in juries suffered in  a  car crash. O ther conditions 
listed  on the death  certificate m ay be p art o f  the sequence o f  
events leading to  death  o r m igh t have contribu ted  to  death in 
other w ays. In som e situations, how ever, especially  am ong 
older adults, several po ten tia lly  fatal disease p rocesses m ay 
be p resen t o r there m ay be a  set o f  conditions th a t jo in tly  
contribute to  death. The certify ing  physic ian  o r m edical 
exam iner determ ines w hich  conditions “caused” death, and 
in som e cases th a t decision m ay be arbitrary.
In cases such as these, the com plexity  o f  m orbid  processes is 
b e tter understood  th rough  the application  o f  m ultip le cause- 
of-death  (M C D ) statistics. M C D  can be used  to  better deter­
m ine the im pact o f  some diseases tha t alone or in  com bination 
w ith  o ther d iseases accelerate fatal processes, even though 
they  are no t often  identified as the underly ing cause o f  death. 
M onitoring trends in fatal outcom es o f  d iseases and injuries 
and the frequency o f  com m on patterns o f  causes o f  death 
also m ay offer insigh t into em erging health  issues affecting 
older A m ericans. K now ledge o f  the com m on com binations 
o f  diseases on death certificates can suggest further epidem io­
logical investigations. D ata  from  the N ational Vital S tatistics 
System , used  in th is report, provide inform ation on m ortality  
by both  underly ing and m ultip le cause o f  death.
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►  How does cause of death reporting work?
Through the National Vital Statistics System, the National Center for Health Statistics (NCHS), 
Centers for Disease Control and Prevention, collects and publishes data on deaths obtained from 
the registration offices of all states, the District of Columbia, Puerto Rico, the Virgin Islands, and 
Guam. The process begins with a death certificate completed by a medical certifier, often the at­
tending physician, which includes information on all causes of death. For the purpose of national 
mortality statistics, every death is attributed to just one underlying condition drawn from all the 
conditions stated on the death certificate. The underlying cause is used in most official reports and 
medical research. However, additional medical information is compiled and provided in official 
multiple cause-of-death data files produced by NCHS.
Cause of death is coded according to the appropriate revision of the International Classification 
of Diseases (ICD). Effective with deaths occurring in 1999, the United States began using the 
Tenth Revision of the ICD (ICD-10); during the period 1979-1998, causes were coded and clas­
sified according to the Ninth Revision (ICD-9). Each of the changes in revisions has produced 
some artificial discontinuities in cause-of-death trends. For more information on cause-of-death 
classification see Technical Notes in “Deaths: Final Data for 2004” http://www.cdc.gov/nchs/ 
data/nvsr/nvsr54/nvsr54_19.pdf.
W here do the data come from?
D ata fo r th is report have been  draw n from  the detailed  m ultip le cause-of-death  files from  the 
N ational Vital Statistics System  m ain tained  by  N C H S . Selected data  are also available in tables on 
the N C H S Trends in H ealth  and A ging w ebsite  at  http://www.cdc.gov/nchs/agingact.htm. The Trends 
in H ealth  andA ging  w ebsite is a  user-friendly, w eb-based archive o f  statistics on the health-related  
aspects o f  life o f  o lder A m ericans developed  by  N C H S, w ith  support from  the N ational Institute 
on A ging. This report is draw n from  tab les th a t d isp lay  the num ber o f  conditions listed  on death 
certificates, d isease-specific counts o f  underly ing and all reported  causes o f  death, and  patterns 
o f  com orbidity. A  com plete set o f  tab les is available from  the authors on request.
►  Terminology
Underlying cause of death—The disease or injury that initiated the train of events leading directly 
to death.
Associated causes— Causes other than the underlying cause, listed on the death certificate, both 
in the sections for sequence of events and for other contributing conditions.
Reported causes— All diseases or injuries recorded on the death certificate, both underlying and 
associated causes. Also referred to as “any mention” or “multiple” causes.
Leading causes of death—The most frequently occurring causes of death among a standard list 
o f rankable causes, produced by NCHS. The rankings usually refer to underlying cause.
Rankable causes of death—The major mutually exclusive causes of death, reporting of which is 
considered most useful from a public health perspective.
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How many causes of death are usually reported? Has the number Analytical potential for multiple
r ■ ■ 4 ■ cause-of-death data. Am JEpide-of causes changed over time? mo 24(2: 6-79. 986.
The cause-of-death com ponent o f  the “stan­
dard” death certificate provides the m edical 
certifier w ith  a  tw o-part fo rm at to  en ter all 
relevant d iseases and conditions p resen t at 
the tim e o f  death  (F igure 1) . P art I reports 
the chain  o f  events resulting  in  death. Each 
condition o r disease listed in  P art I should 
cause the condition  recorded  on the line 
above it. The co n d ition  on the  la s t line 
initiated  th is chain o f  events and  is usually  
accepted as the underly ing  cause o f  death. 
O ther significant conditions contribu ting  
to  the death  bu t no t p art o f  th is chain  are 
reported  separately  in  P art II.
Figure 1. U.S. Standard Certificate of Death (2003)
In 2004, one-quarter o f  all deaths o f  those 65 years and over had only  a  single cause entered  on 
the death  certificate. In another one-quarter, the  underly ing  cause and one o ther condition  w ere
reported , and o n e -h a lf  o f  all deaths had 
three o r m ore causes reported. Persons 75 
years and  over w ere slightly  m ore likely 
to  have three o r m ore causes reported  than  
y ounger seniors. The d istribution  fo r m en 
and w om en w as about the  same.
O ver the last tw o decades, the proportion  
o f  deaths am ong o ld e r adu lts w ith  only  
one cause reported  has m odestly  increased 
w h ile  the  p ro p o rtio n  w ith  tw o  o r th ree  
causes declined  (Figure 2) . This seem s to  
have reversed a rising trend  in  reporting  o f  
m ultip le causes fo r all deaths th a t occurred 
th roughou t m uch  o f  the 20th  century.1 In 
the early  1980s, about 83 p ercen t o f  the 
deaths o f  o lder adults had  m ore than  one 
cause reported; by  2004 the rate had  fallen 
to  about 75 percent. D eclines w ere evident 
fo r both  sexes and fo r all age groups. The num ber o f  deaths th a t had four o r m ore causes listed 
increased  slightly  in  the late 1980s, declined tow ard  the end  o f  the  century, and then  increased 
slightly  again.
Figure 2. Percentage of decedents aged 65 years and over 
by the number of causes of death reported on the death 
certificate, United States, 1981-2004
1981 1985 1990 1995 2000 2004
SOURCE: National Vital Statistics System
►  Autopsies and cause of death
One possible reason for the decline in the number of causes on the death certificate between 1981 
and 2004 is the decrease in the number of autopsies performed. Autopsies are conducted in part 
to evaluate the quality of medical care and “enhance the quality of cause-of-death information 
reported on the death certificate.” Numerous studies have shown their value Hoyert, et al, http:// 
www.cdc.gov/nchs/data/series/sr_20/sr20_032.pdf. Autopsy rates have fallen dramatically from 
about 1 in 4 hospital deaths in the 1960s to less than 1 in 10 by the mid-1990s.
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O ver a  tw o-decade interval, the p roportion  o f  deaths w ith  only  one cause reported  on the death 
certificate increased.
W hat are the most common causes of death among older 
adults?
M ultiple cause-of-death  data  provides the  opportun ity  to  rank a  cause such as heart disease or 
d iabetes based  on its prevalence as the underly ing cause or as one o f  the reported  o r m ultiple 
causes o f  death. See the tab le  on the T rends in  H ealth  and A ging w ebsite: http://www.cdc.gov/nchs/ 
agingact.htm.
In 2004, ou t o f th e  1,755,669 to tal deaths am ong persons 65 years and over, 30 p ercen t w ere from  
heart diseases, 22 percen t w ere from  cancer, and 7 percen t w ere from  stroke based  on the underly ­
ing cause o f  death. U sing e ither underly ing cause o r any m ention  o f  cause, heart disease, cancer, 
and stroke rem ain  the leading causes o f  death am ong o lder A m ericans (Table 1) . H ow ever, the 
im pact o f  o ther chronic diseases is m ore evident w hen  m ultip le causes o f  death  are considered 
(Figure 3) . In 2004, fo r exam ple, essential hypertension  and pneum onia, based  on any m ention  
as opposed to  underly ing  cause, w ere m ore frequently  reported  fo r decedents 85 years o r over 
than  A lzh e im er’s disease and  chronic low er resp iratory  d iseases, the  fourth  and fifth leading 
underly ing cause o f  death.
O ver tim e, the frequency o f  reporting com m on chronic illnesses on the death  certificate can 
change dram atically. In 1981, fo r exam ple, a therosclerosis w as the fifth m ost com m on cause 
m entioned  on death certificates o f  the o ldest decedents and A lzh e im er’s disease w as a lm ost never 
m entioned. Since 1999, how ever, A lzh e im er’s disease has been  m ore frequently  m entioned  than  
atherosclerosis. R eporting o f  A lzh e im er’s disease as bo th  an underly ing and associated  cause o f  
death  increased  significantly  after 1998 w hen  IC D -1 0 , the new  system  o f  disease classification, 
w as introduced. Increased  aw areness o f  A lzh e im er’s disease am ong clin icians is ano ther reason 
fo r the increase.
Table 1. Number of deaths for leading causes among persons 65 years of age and over, United States, 2004
Cause of death
Underlying cause Any mention of cause
Deaths
(numbers)
Total deaths 
(percent)
Deaths
(numbers)
Total deaths 
(percent)
Diseases of heart 533,302 30 903,595 51
Cancer 385,847 22 435,162 25
Stroke 130,538 7 219,814 13
Chronic lower respiratory diseases 105,197 6 215,728 12
Alzheimer's disease 65,313 4 100,247 6
Diabetes 53,956 3 174,130 10
Influenza and pneumonia 52,760 3 175,361 10
All deaths 1,755,669 100 1,755,669 ---
---Category not applicable.
SOURCE: National Vital Statistics System
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Figure 3. Leading causes of death for persons aged 65 years and over, United States, 2004
Underlying cause Any mention of cause
65-74 75-84 85 and over 65-74 75-84 85 and over
Cancer Heart Heart H e art Heart Heart
disease disease disease disease disease
Heart
disease
Cancer Cancer Cancer Cancer Cancer
Chronic lower Stroke
respiratory
disease
Stroke Chronic lower
respiratory
disease
Chronic lower
respiratory
disease
Stroke
Stroke Chronic lower
respiratory
disease
Alzheimer's
disease
Diabetes Stroke
respiratory
disease
Essential
hypertension
Diabetes Diabetes Chronic lower
respiratory
disease
Essential
hypertension
Essential
hypertension
Influenza and 
pneumonia
SOURCE: National Vital Statistics System
Some chronic diseases are much more likely than others to be 
recorded as the underlying cause of death
One o f  the m easures o f  the contribu tion  o f  a  m ajo r disease o r in jury  to  m ortality  is the ratio  o f  
the  num ber o f  deaths w ith  any m ention  o f  th a t particu lar condition on the death certificate to  the 
num ber o f  deaths fo r w hich  the condition  w as identified as the underly ing  cause. A  ratio o f  1.0, the 
m inim um  value, indicates tha t the condition w as alw ays selected as the underly ing cause w henever 
it appeared on a  death certificate; a  ratio o f  2.0 indicates tha t fo r every death fo r w hich  the condition 
w as the underly ing  cause, there w as another w here the condition  w as an associated  cause. See the 
tab le  on the Trends in  H ealth  and A ging w ebsite: http://www.cdc.gov/nchs/agingact.htm.
Figure 4. Deaths with any mention of major diseases on death certificate and as underlying and associated 
causes among decedents aged 65 years and over, United States, 2004
Deaths (in thousands)
*Ratio of the number of deaths with any mention of a particular condition on the death certificate to the 
number of deaths for which that same condition was identified as the underlying cause.
SOURCE: National Vital Statistics System
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In  2004, o f  the m ost com m on chronic causes o f  death fo r persons 65 years o f  age o r over, heart 
d isease, cancer, stroke, and A lzh e im er’s disease all had  ratios o f  less than  2.0 (Figure 4 ) .
C ancer w ith  a  ratio  o f  1.1 w as m ost likely to  be listed as the underly ing cause i f  it w as on the 
death  certificate . A m ong o lder decedents, d iseases associated  w ith  frailty, such as congestive heart 
failure, pneum onia, septicem ia, anem ia, and nutritional deficiency, as w ell as o ther com m only 
listed  causes, such as d iabetes, renal failure, essential hypertension, and chronic low er respiratory  
d iseases had  ratios o f  over 2.0 (ratios no t show n in Figure 4 are available from  the authors on 
request). In  2004, d iabetes w as the underly ing  cause in  only one o f  every  th ree deaths fo r w hich 
it w as listed as a  cause o f  death, w hile A lzh e im er’s disease w as tw ice as likely  to  be listed as the 
underly ing  cause than  as an associated  condition.
O f  the m ajo r causes o f  death, cancer is m ost often  recorded as the underly ing  cause w hen  reported 
on a  death  certificate.
C hanges in  the death  certificate and coding system  can affect the ratio o f  any m ention  to  under­
ly ing cause fo r som e causes o f  death. In 1989, after the standard  death certificate w as rev ised  to  
im prove the cause-of-death  recording, the  ratio sharply declined  fo r d iabetes and  increased fo r 
septicem ia. B etw een 1998 and 1999, the transition  to  the IC D -1 0  classification system  o f  diseases 
and  rev ision  o f  the rules fo r selecting the underly ing  cause o f  death resulted  in  sharp increases o f  
the ratio fo r pneum onia  and decreases fo r chronic low er respiratory  d iseases, nu tritional deficien­
cies, atherosclerosis, and  chronic liver d iseases and cirrhosis. F or o ther d iseases, how ever, such 
as A lzh e im er’s, septicem ia, and renal failure the death rates changed  dram atically  after 1998, bu t 
the  ratio o f  deaths w ith  any m ention  o f  the condition  to  deaths w ith  the condition  as an  underly ing 
cause fo llow ed the trends th a t existed  before 1998.
Are there common combinations of causes of death?
W e know  th a t the presence o f  certain  d iseases can increase the risk  o f  death  from  o ther diseases. 
F o r exam ple, diabetes increases the  risk  o f  death from  stroke and heart disease. O ther conditions
such as pneum onia, renal failure, o r 
anem ia m ay occur as a consequence 
o f  the debilitating  effects o f  the  u n ­
derlying cause o f  death. For exam ple, 
a  com pleted cause-of-death sequence 
m ay list heart disease as the  underly ­
ing cause o f  death w ith  pneum onia as 
the im m ediate o r final cause; diabetes 
an d  A lz h e im e r ’s d ise a se  m a y  be 
listed as contributing causes.
M u ltip le  c a u se -o f-d e a th  a n a ly s is  
offers an opportunity  to  be tter under­
stand the connection betw een certain 
diseases and conditions a t the  tim e o f  
death. One w ay to  describe associa­
tions betw een  tw o o r m ore causes o f  
death is to  calculate the ratio o f  the 
observed  n u m b er o f  deaths w ith  a 
c o m b in a tio n  o f  th e  cau ses  to  the  
expected  num ber o f  deaths w ith  the 
sam e com bination  o f  causes i f  the
Table 2. Positive associations between diabetes and other 
selected causes of death among decedents age 65 and over: 
United States, 2004
Selected cause Association1 Deaths2
Essential hypertension 2.74 54,078
Renal failure 2.16 34,987
Atherosclerosis 1.81 7,767
Anemia 1.62 5,734
Stroke 1.42 27.874
Heart disease 1.30 117,810
Hypertensive heart disease 1.76 5,662
Heart failure 1.71 36,475
Ischemic heart disease 1.67 76,290
Other heart diseases 1.17 54,538
Septicemia 1.16 12,449
’Ratio of observed number of deaths with diabetes and selected cause to the expected 
number of deaths with the same causes if the causes were independent.
2Number of death with diabetes and selected cause mentioned on the death certificate. 
SOURCE: National Vital Statistics System
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causes w ere independent. A  value h igher than  1 indicates an association  stronger than  expected, 
a  value less than  1 suggests a  less than  expected association.
►  A measure of association
The strength of an association between two causes of death is calculated as a ratio of the 
numbers:
Observed numbers of deaths with both causes A&B 
Expected numbers of deaths with both causes A&B
The observed number of deaths can be obtained from the multiple cause-of-death files.
The expected number of deaths based on an assumption of independence is:
(Deaths with cause A) x (Deaths with cause B)
Total deaths (all causes)
Exam ple: The association between diabetes and stroke is stronger than expected and decreases 
with age.
A g e
Total
d e a th s
D e a th s  
w ith  s troke  
re c o rd e d
D e a th s
w ith
d ia b e te s
re c o rd e d
E x p e c te d  
d e a th s  
(s tro ke  &  
d ia b e te s )
O b se rve d  
d e a th s  
(s tro ke  &  
d ia b e te s )
R a tio  o f  
o b se rve d  
to  e xp e c te i 
dea ths
6 5 -7 4 399 ,666 35 ,937 50 ,507 4 ,542 6 ,813 1.50
7 5 -8 4 684 ,2 3 0 86 ,398 75 ,280 9 ,506 12,906 1.36
85 and  o ve r 671 ,7 7 3 97 ,479 4 8 ,34 3 7 ,015 8,791 1.25
Source: National Vital Statistics System, 2004 data.
For more information see Fleiss, J.L. et al., “Statistical methods for rates and proportions.” (3rd ed.), John Wiley & Sons, New York. 2003.
Figure 5. Trends in the association between selected 
causes of death among decedents age 65 years and over, 
1981-2004 
Association
* Ratio of observed number of deaths with both causes to the expected 
number of deaths with the same causes if the causes were independent. 
NOTE: In 2004, among persons age 65 years and over, there were 76,290 
deaths with diabetes and ischemic heart disease and 10,961 deaths with 
Alzheimer’s disease and pneumonia.
SOURCE: National Vital Statistics System
F or decedents 65 years o f  age and  over, the 
jo in t frequencies o f  som e o f  the m ost com ­
m on pairs o f  causes o f  death show, fo r exam ­
ple, a  strong association at death fo r diabetes 
w ith  heart d isease, essential hypertension, 
renal fa ilu re , s troke , a th e ro sc le ro sis , and 
anem ia (Table 2) . L ow er than  expected  a s ­
sociations w ere found, fo r exam ple, betw een 
m alignan t neoplasm s as a group and other 
m ajo r chronic illnesses (how ever there  w as 
an  elevated  association  betw een  cancer o f  
the trachea, b ronchus and lung, and chronic 
low er resp iratory  diseases).
T he s tre n g th  o f  an  a s so c ia tio n  b e tw e e n  
causes o f  d ea th  som etim es chan g es o v er 
tim e. Thus, the association betw een ischem ic 
heart disease and diabetes increased betw een 
1981 and  2004, and  the  link  betw een  A l­
zh e im er’s disease and pneum onia declined 
(F igure 5).
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2Stallard E. Underlying and mul­
tiple cause mortality at advanced 
ages: United States 1980-1998. 
North American Actuarial J 
6(3):64-87. 2002.
Figure 6. Association between any mention of ischemic 
heart disease and diabetes on death certificates by age, 
1981-2004 
Association*
2.5 r
4 5 - 5 4
2.0
1.5
1.0
0.5
For m ost o f  the exam ined pairs o f  causes 
o fd ea th , associations w ere sim ilar fo r m en 
and w om en. A ssociations often d iffer by 
age, generally  decreasing w ith  age. F ig ­
ure 6 show s that the association  betw een 
ischem ic  h ea rt d isease and  d iabe tes d e ­
creases w ith  o lder age, bu t the association  
has been  increasing over tim e w ith in  each 
age group.
M ed ica l p ro fe s s io n a ls  h av e  lo n g  b een  
aw are th a t the presence o f  certain  chronic 
conditions increases the risk  o f  acquiring 
o r  ex ace rb a tin g  o th ers  and  th a t system  
failure at the  end  o f  life often produces a 
cascade o f  fatal conditions. This study and 
others2 confirm  those observations through 
an evaluation  o f  pa ired  causes o f  death.
In expanding the investigation  to  include the associations betw een  th ree co-occurring  causes o f  
death, S tallard show ed th a t d iabetes is closely  associated  w ith  com binations o f  heart disease and 
hypertension  and  stroke and hypertension. The 1981-2004  tab les p roduced  fo r th ree-w ay com ­
binations o f  selected  causes o f  death are available from  the authors on request.
W hat do we learn from an examination of multiple causes?
M ultiple cause-of-death data  com plem ent traditional underly ing cause— reporting by  highlighting 
the ex ten t and types o f  com orbid  conditions contributing to  death.
0.0 j i i i i i i i i i i i i i i i i i i i i i i i
1981 1985 1990 1995 2000 2004
* Ratio of observed number of deaths with both causes to the expected 
number of deaths with the same causes as if the causes were independent.
SOURCE:
This study show s th a t w hile the vast m ajority  o f  o lder adult decedents have m ultip le conditions 
listed on the death certificate, the p roportion  w ith  only one cause recorded has increased  since 
the 1980s. This could  reflect a  true decline in  fatal com orbidity. H ow ever, it m ay also be the case 
th a t m edical h istories are deficient o r th a t m edical certifiers are no t receiving the appropriate 
train ing  to  record  all the  conditions th a t caused the death. The decline in  autopsies m ay also have 
contribu ted  to  the decline in  the num ber o f  causes recorded.
W hen  m ultip le cause-of-death  statistics are exam ined, it is ev iden t th a t m ajo r chronic conditions 
n o t alw ays listed as underly ing  causes o f  death are im portan t contributors to  m ortality  fo r o lder 
adults, although  heart d isease, cancer, and stroke are still the  m ost com m on causes. In in terpreting  
the im portance o f  any cause o f  death a t a  g iven  tim e o r across tim e, it is im portan t to  recognize 
tha t the num bers reflect no t only  patterns o f  diseases and treatm ents, bu t also changes in  the coding 
system , and  in the level o f  scientific know ledge and “average clin ical opinion o f  the certifiers.” 1 
This average m ay m ask underly ing differences o f  opinion am ong certifiers regarding the presence 
o r clinical im portance o f  a  disease. These d ifferences m ay be p resen t by  geographical region, age 
cohort, o r m edical train ing. A verage clin ical op in ion  can change as the  fatal im pact o f  conditions 
such as d iabetes or A lzh e im er’s disease becom es better understood.
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About the data
Inform ation on m ortality  com es from  death  certificates collected  by  the states and forw arded to 
N C H S fo r p rocessing and publishing. G eographic coverage has been  com plete since 1933 and the 
quality  and availab ility  o f  the data  have m ade death  rates an  im portan t barom eter o f  the  health  and 
w ell-being o f  the population. N C H S has released data  files w ith  m ultip le cause-of-death  in fo rm a­
tio n  since 1968. These files contain  codes fo r all d iagnostic  term s reported  on the death  certificate 
and  also dem ographic inform ation.
3Feinleib M. Measuring the health 
and health care of the aging. Vital 
Health Stat 5. (6):3-4 1991.
4Hoyert D, Rosenberg H, MacDor- 
man M. Effect of changes in death 
certificate formatoncause specific 
mortality trends, United States, 
1979-92. Death certification and 
mortality statistics: An Interna­
tional Perspective. Studies on 
medical and population subjects 
64:47-58. 2000.
A s is the case w ith  all da ta  co llection  system s, m ortality  data  have lim itations to  consider w hen  
estim ating levels and trends in  m ultip le-cause m ortality  in  o lder persons.
Causes o f  death  are som etim es m issed on the death certificates o f  o lder adults. The com pleteness o f  
the death  certificate depends on the thoroughness o f  the certifier and  on the am ount o f  inform ation 
available. S tudies show  th a t the quality  o f  the deceden t’s m edical history, and thus the physic ian ’s 
report, d im inishes w ith  the age o f  the deceased. Incom pleteness o f  the death  certificate fo r elderly  
decedents m ay be a  particu lar problem  fo r those dying in long-term -care institu tions w here m ed i­
cal certification m ay be handled  w ith  less precision , less is know n about the d eceden ts’ m edical 
h istories, and less d iagnostic  inform ation  is available from  laboratory  tests and au topsy  resu lts.3
T rends in  causes o f  death  m ay be affected  by  changes in coding conventions, in  the death certifi­
cate form at, o r in the tra in ing  o f  m edical certifiers. A s an  illustration, w hen  the N in th  R evision 
o f  the IC D  replaced the E ighth  in  1979, the num ber o f  deaths attribu ted  to  septicem ia ju m p ed  
abruptly, then  leveled  o ff  after certifiers received  instructions to  report m ore specific illnesses 
as the  underly ing  cause o f  death. The in troduction o f  the Tenth revision o f  the IC D  in 1999 has 
p roduced  som e new  discontinuities; how ever, in  m ost cases m ultip le cause data, w hich  identify  
all conditions and are no t affected  by  changes in  the rules fo r selecting the underly ing  cause, can 
supplem ent analysis o f  underly ing  cause o f  death during a  transition  period.
A s ano ther exam ple, in  1989, after the fo rm at o f  the  death  certificate w as changed  to  include 
m ore space to  encourage certifiers to  provide m ore com plete inform ation, a  study found th a t the 
m ortality  trend  fo r som e causes o f  death  changed significantly.4 Sim ilarly, diabetes as a  cause o f  
death  increased rapidly  after instructions on the death  certificate included diabetes as an  exam ple. 
T his m ay have rem inded certifiers to  include th is disease.
There is also varying reliability  in the reporting o f  o ther characteristics o f  o lder decedents including 
age, race, and ethnicity. N onetheless, cause-of-death  data provide im portan t m easures o f  outcom es 
in  public  health  research.
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